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RESULTS OF INVESTIGATIONS ON AN 0.015-SCALE
140A/B CONFIGURATION SPACE SHUTTLE VEHICLE
ORBITER MODEL (49-0) IN THE
LTV 4- BY 4-FOOT HIGH SPEED WIND TUNNEL (0A84)

By V. Esparza and W. R. Embury, Rockwell International Space Division
ABSTRACT

This report documents data obtained from a Wind Tunnel test of an
0.015-scale 140A/B configuration SSV Orbiter model (49-0) in the Ling
jamco Vought 4- by 4-Foot HSWT, Dallas Texas. This test was conducted
beginning 6 December 1973 and was completed 14 December 1973, with runs
at Mach numbers 0.6, 0.9, 1.2, 1.6, and 2.0 at Reynolds numbers per foot
x 10% of 8.4, 9.0, 9.0, 10.9 and 13.6, respectively. Data were also ob-
tained at Mach numbers of 3, 4, and 4.6 for twe Reynolds numbers each;
15/20, 15/23 and 15/19.7 million per foot, respectively,

Various control-surface settings were run through angles-of-attack
from -4 to +30 degrees at fixed angles of sidesiip of 0 and -5 degrees
and through angles of sideslip from -2 to +8 degrees at fixed angles of

attack of 0 , +10 , +15 , and +20 degrees.

The purpose of this test was to define longitudinal and lateral-dir

ectional stability and control characteristics for the up-dated SSV con-
figuration.
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PLOTTED COEFFICIENTS SCHEDULE

CN, CLM, CLM(aFT G)» CA, CAF, CAB VERSUS ALPHA
CN VERSUS CLM
CD, CL, XCP/L, CDF VERSUS ALPHA
CL VERSUS CD
L/D VERSUS ALPHA

DCN, DCLM, DCA, DCAF, DCAB, DCL, DCD VERSUS ALPHA
CY, CYN, CBL VERSUS ALPHA

CY, CYN, CBL VERSUS BETA

CYBETA, CYNBET, CBLBET VERSUS ALPHA

DCY/DA, DCYNDA, DCBLDA VERSUS ALPHA

CN, TA, CLM, L/D VERSUS ALPHA
CN VERSUS CLM

OCY/DR, DCYNDR, DCBLDR VERSUS ALPHA
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NOMENCLATURE
General
SADSAC
SYMBOL DEFINITION
speed of sound; m/sec, ft/sec
CP pressure coefficient; (p; - po)/a
MACH Mach number; V/a
pressure; N/m°, psf
Q(NsM) dynamic pressure; 1/2pV°, N/m°, psf
Q(psF)
RN-SCH unit Reyrolds number;per ft (sce Table I1)
velocity; m/sec, ft/sec
ALPHA angle of attack, degrees
BETA angle of sideslip, degrzes
PSI engle of yaw, degrees
PHI angle of roll, degree=z
mass density; kg/m3, slugs/ft3
Reference & C.G. Definitions
base area; m?, ft2
BREF wing span or reference span; m, ft
center of gravity
LREF reference length or wing mean
serodynamic chord; m, ft
SREF wing aren or reference aren; m', tt°
MRP moment reference po. nt
XMRP moment reference point on X axis
MR? moment reference point on Y axis
ZMRP noment reference point on Z axis
base
local

static conditions
totsl conditions
free streesnm
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NOMENCLATURE (Continued ) i
Body-Axis Svystem
SADSAC
SYMBOL SYMBOL DEFINITION
Ox N normel-force coefficient; NOrmel force
qS
Ca CA exial-force coefftclent; &Xiul force
q8
Cy cY side-force coefficient; Side force
qS
Cap CAB base-force coefficient; bese force
S
q
-Ap(Py - Pw)/as
cAt CAF forebody axisl force coefficient, Cp - Ca
b
o CIM pitching-moment coefficieat; PRitching moment
qSlggg
Cn CIN yeving-moment coefficient; y2ving moment
3Sb
s CBL rolling-moment coefficient; Trolling uoment
qSb
Stability-Axis System
C cL s coeffictent; LI
q
Cp CD dreg coefficient; drag
qS
cDb CDB base-drag coefficient; Dbuse drag
qS
CD! co? forebody drsg coefficient; Cp - CDb
Cy cY side-force coefficient; fide force
qs
§ Ca CIM pitching-moment coefficient: &E@ﬁﬁj‘&"ﬁ
: 9SZREF
Cn CIN yaving-moment coefficient; J8ving moment
: 35b
’ ) csL rolling-moment coefficient; MQM.&!
| /o /D 14ft-to-drog retio; Cp/cp
:
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NOMENCLATURE (Continued)
ADDITIONS TO NOMENCLATURE

incremental normal force coefficient, algebraic
difference of two runs.

incremental axial force coefficients, algebraic
difference of two runs.

incremental base axial force coefficient, algebraic
difference of two runs.

incremental forebody &:fal force coefficient,
algevraic difference ov two runs.

incremental pitching moment coefficient, algebraic
difference of two runs.

incremental 1ift coefficient, algebraic difference

incremental drag coefficient, algebraic difference

derivative of side force coefficient with respect
to beta for beta sweeps; algebraic difference of
side force coefficient of two runs divided by the
algebraiz difference of beta of the runs for pitch
runs; body axis system; per degree.

derivative of yawinc moment coefficient with respect
to beta for beta sweeps; algebraic difference of
yawing moment of two runs divided by the algebraic
difference of beta of the runs for pitch runs;

body axis system; per degree.

SADSAC
Symbol  Symbol Definition
ACN DCN
aCy, DCLM
ACL peL
of two runs.
aco DCD
of two runs.
C_y8 CYBETA
Cn8 CYNBLY
C:e CBLBET

derivative of rolling moment coefficient with respect
to beta tur beta sweeps; algebraic difference of
rol1ing moment of two runs divided by the algebraic
difference of beta of the runs for pitch runs; body
axis system: per degree.
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SADSAC
Symbol

DCY/DA

DCYNDA

DCBLDA

DCY/DR

DCYNDR

DCBLDR
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NOMENCLATURE (Continued)
ADDITIONS TO NOMENCLATURE

Definition

side force coefficient derivative with respect to
total aileron deflection, Algebraic difference of
the side force coefficients of two runs divided by
the algebraic difference of the total aileron
deflection angle of the runs; per degree.

yawing moment coefficient derivative with respect

to tota) aileron deflection. Algebraic difference
of the yawing moment coefficient of two runs divided
by the algebraic difference of the total ailaron
deflection angle of the runs; body axis system; per
degree.

rolling moment coefficient derivative with respect
to total aileron deflection. Algebraic difference
of the rolling moment coefficient of two runs
divided by the algebraic difference of the total
aileron deflection angle of the runs; body axis
system; per degree.

side force coefficient derivative with respect to
rudder deflection. Algebraic difference of the side
force coefficient of two runs divided by the alge-
braic difference of the rudder deflection angle

of the runs; body axis system; per degree.

yawing moment coefficient derivative with respect
to rudder deflection. Algebraic difference of the
yawing moment coefficient of two runs divided by
the algebraic difference of the rudder deflection
angle of the runs; body axis system; per degree.

rolling moment coefficient derivative with respect
to rudder deflection. Algebraic difference of the
rolling moment coefficient of two runs divided by
the algebraic difference of the rudder deflection
angle of the runs; body axis system; per degree.
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NOMENCLATURE (Continued)
ADDITIONS TO NOMENCLATURE

SADSAC
Symbol Definition
ASC sting cavity area, ft2
AB1 area used with Pbl’ ft2
AB2 area used with sz, ft2
AB3 area used with Pb3’ ft2
AB4 area used with Pb4’ ft2
AB5 area used with P ft2

bs,
CPB1 pressure coefficient measured at orifice 1
CPB2 pressure coefficient measured at orifice 2
CPB3 pressure coefficient measured at orifice 3
CPB4 pressure coefficient measured at orifice 4
CPBS pressure coefficient measured at orifice 5
CLF forebody 1ift coefficient
CMF forebody pitching moment coefficient
LB orbiter fuselage reference length, ft
XCP/L longitudinal center of pressure location,

fraction of body length

outer mold line

11
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SspF

Assg

TTAV
AILRON

ELEVIR

RUDDER

RF-SCH

BDFLAP

DAILRN

DELVTR

DBDFLP

DSPBRK

NOMENCLATURE (Concluded)

average total temperature

aileron deflection angle, degrees
elevon deflection angle, degrees

rudder deflection angle, positive deflection trail-
ing edge left, degrees.

speed brake deflection angle, degrees (See Table II)

Flap, surface deflection angle, positive deflection
trailing edge down, degrees.

incremental aileron deflection, algebraic difference
of two runs

incremental elevator deflection, algebraic difference
of two runs

incremental body flap deflection, algebraic
difference of two runs

incremental speed brake deflection, algebraic
difference of two runs

DSPBRK = 0.0 zero degree incremental case
Assg = dsp @ 250 - 6sB @ 250
DSPBRK = -1.0 thirty degree incremental case

Asgp = Ssg @ 550 = SsB @ 250

12
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b CONFIGURATIONS INVESTIGATED

There were three configurations investigated throughout test OA84.

The first configuration was the complete 140A/B Space Shuttle Vehicle Orbiter

and the second and third configurations were used in a component build-up

; é? study.
é '@ f The complete 140A/B included the following components:
? ;' B, Basic 140A/B configuration fuselage
i Cq Baisc 140A/B configuration canopy

g F7 Basic 140A/B configuration bodyflap

% M7 Basic 140A/B configuration OMS/RCS pods

% ;‘J N28 Basic 140A/B configuration OMS engine nozzle
: i W116 Basic 140A/B configuration wing
i Eng Basic 140A/B configuration elevons for Wy,
N Vg Basic 140A/B configuration vertical tafl
% é Rg Basic 140A/B configuration rudder for V8

The component build-up configurations tested were the complete 140A/B
minus the vertical taii V8 and the 140A/B configuration minus the wing (“116)
and vertical tail (VB)'

L BT L St
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TEST FACILITY

The Vought Aeronautics Company High Speed Wind Tunnel is a blowdown-
to-atmosphere, transonic-supersonic adjustable Mach number facility.

Six tanks with a total of 28,000 cubic feet air storage capacity receive
the reheated air until a maximum storage pressure of 600 psia is reached.
The compressor discharge is then vented to atmosphere until the tank pras-
sure is reduced below 400 psia. An alumina pebble bed in each tank absorbs
heat during pump up and dissipates heat during air discharge to maintain a
near constant supply temperature.

The time required to recharge the air storage tanks following a run
varies from 15 to 45 minutes depending upon the final tank pressure. A
nominal tank pressure increase rate is 9 psi per minute.

Mach number control at the supersonic test section velocities is
accomplished with an adjustable contour nozzle. Two flexible stainless
steel plates, 3/4-inch thick, 48 inches wide, and 453 inches long, are
contoured to produce a uniform test section flow using 28 nozzle Jjacks on
each plate spaced at 10- to 18-inch intervals. During nozzle changes the
plates are hydraulically extended to permit positioning of the threaded
nozzle jacks. After the nozzle jacks are properly set, the plates are re-
tracted against the ..0zzle jack stops. Microswitches on the stops indicate
plate contact. Strain indicators at each jack position protect the nozzle
plate from excessive stresses.

During each run the hydraulic cylinders are charged with high pressure

to hold each plate support rigidly against the nozzle Jack stops.

14
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- For transonic operation the supersonic diffuser is removed and the

transonic test section and ejector section are set in place. The model cart

]
+
i

%.
i
i

E

is relocated downstream approximately 11 feet into the transonic test
section. Test section window locations relative to the model cart are the
same for either section. Conversion time is nominally 2 hours.

The transonic test section has normal hole perforated walls with 22.5%

porosity. Test section size is nominal 4 x 4 feet with each side wall con-
verged 25 minutes. Subsonic Mach number control is accomplished with
hydraulic servo-actuated choking flaps downstream of the test section. A

control system maintains the preset ratio of static to total pressure during

each run by causing small changes in choking area. Above Mach number 0.9,
approximately, the choking flaps are fully open and Mach control is switched
to a set of plenum chamber bleed control flaps. These hydraulically-actuated,
servo-controlled "Mach flaps" remove test section air through the porous

walls by ejection pumping of the plenum chamber. A maximum Mach number of
1.15 can be attained with a sonic nozzle. To obtain Mach numbers greater

than 1.15, it is necessary to contour the nozzle plates in addition to
utilizing plenum pumping. A maximum Mach number of 1.8 is possible in the

transonic test section, although the supersonic test section is recommended

for Mach numbers of 1.4 and greater.

() 15




DATA REDUCTION

pressure coefficients were also area-weighted.

by:

where

Reference Dimensions and Constants

Symbo Definition
Ag Total fuselage base
area, OMS pods on
Rg1 Area applied to Py,
Ag2 Area appiied to PBz
Rg3 Area applied to P83
AB4 Area applied to PB4
Ags Area applied to PBS
Agc Sting cavity area
by, (bpef) reference wing span

16

and stability axes by standard LTV data reduction methods.

Center-of-pressure location was computed in percent of

(g - Bty
Xep/ls = N

Xeo ™ location of reference center of gravity

1, = reference body length, inches

Model
Scale

0.0615 ftl

0.0108 ft?
0.0201 ft2
0.0103 ftl
0.0176 ft2
0.00278 ft2
*0.03409 ft?

14.05 in.

Force and moment data are reduced to coefficient form in both body
Adjus tments

were made to the axial-force or drag coefficient for model base drag. Base

body length

Full
Scale

273.33 ft2

48.0 ft2
89.33 ft?
45.77 ft2
78.22 ft?
12.355 ft2
151.51 ft2

936.8 1in.
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% (2ref)
s

Sw (Sref)
XCG (XMRP )

Yeg (YMRP)

Zeg (ZMRP)

Reference MAC
Reference body length
Reference wing area

Moment reference center,
longitudinal location

Lateral length, plane of
symmetry to reference
center

Moment reference center,
vertical location

17

Model
Scale

7.122 in.
19.356 in.
0.60525 ft

16.1502 in.

0.000 in.

5.625 in.

Full
Scale

474.8 in.
1290.4 in.
2690.0 ft

1076.68 in.

N.0 in.

375.0 in.
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Rockwell Drawing No.

Drawings

1.

o

10.

1.

VL70-000143A

VL70-000145

VL70-00046A

VL70-000200

VL70-000201

$S-A00115
$S-A00116

§S-A00147
$S-A00148

Report

Report No.
SD73-SH-0291

NA-73-683

REFERENCES

Title

Lines Control - Vehicle 4 Forward Body-
Cabin - Canopy MCR200 Baseline

Lines Control - Aft Body - OMS/RCS Pods,
MCR200

Lines Control - (Vehicle 4) Vertical Tail
Tail MCR 0200

Lines Control - Mid-Body - Wing Root
Fairing MCR 0200 - Rockwell Baseline

Lines Control - Mid-Body - Wing Root
Fairing MCR 0200 - Rockwell Baseline

Model Details - 147B Lines Force Model

Assembly and Details - Wing and Vertical
(1478)

Model Assembly, and Details (140 A/B Lines)

Assembly and Details - Wing and Vertical
(140A/8¥

Pretest Information for tests of a 0.015
scale (Model 49-0) of the Space Shuttle
Vehicle Orbiter in the LTV 4' x 4' High
Speed Wind Tunnel (0AB4)

Structural Analysis of the 0.015 scale SSV
Model #49-0, 6 Septewber 1973
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TABLE I.
TEST ¢ 0A84 | DATE ¢ 12/6/73
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE sTAGNATION TEMPERATURE!
MACH NUMBER (per unit length) (pounds/sq. inch) (degrees Falvenheit)
0.6 8 x 10%/ft 7.90 75°158°
0.9 9 x 105/t 1L73 75°+158°
1.2 9 x 106/ft 12.47 750+158° |
1.6 1 x 105/f¢ 16,86 75°+158° |
2 13.6 x 105/t 21.12 760+158°
3 20 x 108/t 24,35 75°2158°
3 15 x 106/ft 17,15 15°»158° !
e 23 ¢ 108/1t 19,18 7601880
4 15 x 10%/ft 12,17 76951680
4.6 19.7 x 108/t 14.02 75°+158°
4.6 15 x 10°/ft 11,08 75°+158°
BALANCE UTILIZED: LTV VB-18 1.5-1n Dia.
 CAPACITY: ACCURACY: R FciEnT
NF ___lﬂm_l.h_ _._3.1.021—-
sF 1800 1b —t04 ——
AF —t. 082 ———
M 2250 in-1b __+.09% . -
w2250 in-1b  __£,15% —_—
COMMENTS:

19
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PABLE III. - MODEL DIMENSIONAL DATA

MODeL COIPONENT:  BODY - B,

GENERAL DESCRIPTIO!: Orbiter Fusclage Confipuration 140 /B

NOTE: Ba, identicul to Bag except underside of fusclage refaircd to

accept by

Model Scale = 0.015

VL70-000103

DRAWING NU-3ER: VL70-G00140A

DIMENSIOKS :

Length (Body Fwd Sta Xj = 235) - in.
Max. Hidth (at X, = 1520) - in.
Max. Dopth (at X = 1464) - in.
Fincness Ratio
Arca - ft?

Max. Cross-Sectional

Planform

Ketted

FULL-SCALE

L2933

262,90

————

250.0

—-— -

—0,20557

340, 68102

———

MODEL_SCALE

O [+ T o S
__3.93

3.5

—D25382

__0.07670

i R bt




TABLE ITI. - Continued. ’

MODEL COMPONENT: CLI0TY - o

GENERAL DESCRIFTION: Configuration 140 A/B Orbiter Fuselage

Yodel Scale =  0.015

VI7C-0001404
DRAWING NUMBER _V170-COM A2
DIMENSION: - . FULL SCALE  MODEL SCALE
Length (¥ _=i34.643 tc 670) 235.357 3.5
Mox Width (7. X=513.2.27) _A57.L12 2.286
Mox Depth (2 X=425.0) | 25.000 0315
) Fineness Rutio ] L
Areo
Max Cross=Sectionol ——
Plonform
Wetted _ .
Base

24
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TABLE III. - Continued. i
]~ MODELCOMPONENT: ey 7in; - Fy
i GENERAL DESCRlPTIQN: Cenfiznretion 1h0 A/B Orbiter Body Flap ‘
4 ' FOTZ: ety fiug ks varichle centerline deflection of 433,75 ord 4
=425 frenm onell positicn.  Hinee line loceted et Xg =0522.3.
Zo = 281&.3
Yorlnl fezle = 0.015
DRAWING NUMBER . VIL70-000Ch, VT7C-0C0T A5
DIMENSION: ‘ . FULL SCALE MODEL SCALE
Length(% 2620 to Xo=1613) - IN. 93.007 1.395
Mok Widih -~ IM. 262,000 3.930
Mox Depth (%o = 1528) - IN. : 2,"5.0'1‘.0 0,31;2
Finznass Rotio B '
Areo - Ft2
Max Cross-Sectional
i
Planform ' _lsuzqg Q Q339
Wetted ,
Base _ 41.84722 " 0.00941 i
REPROD ;

' ORggp, , UClay,
4L Py 03
S P OORr

25
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TABLE III.

MODEL CCMPONENT: _OMS POD - My

- Continued.

GENERAL DESCRIPTION: Configuration 140 A/B Ocbiter OMS-Pod

MODEL SCALE: 0.0l15

VL70-0001404
DRAWING NUMBER: VL70-000145

DIMENSIONS:

Length (OMS Fwd Sta X, = 1233.J) - IN.

Max Width (@ X, = 1450.0) - IN.
Max. Depth (@ X, = 1493.0) - IN.
Area
Max Max Cross-Sectional
Planform
Wetted

Byse

26

FULL SCALE

327.000

109.000

MODEL SCALE

—h.o05
1.58

—1.635




TABLE III. - Continued.

MODEL COMPONENT: _OMS NOZZLE - Nog

¥, GENERAL DESCRIPTION: _ Configuration 140 A/B Orbiter OMS Nozzle

MODEL SCALE: _ 0.015 MODEL DRAWING NO.: SS-AOOL4T
DRAWING NO.: VLJ0-000140A
;. DIMENSIONS: FULL SCALE MODEL SCALE
Gimbal Point (Station)~ In.
X 1518.0 22.77
Y + ___88.0 1.32
yA 492.0 7.38
Null Position ~ Deg.
Pitch 15° L4o! 15° 49!
Yaw (Outboard) 120 17° 120 17!
|
1
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2’ o Eaaka tede s af e Bemaw bt s 2imline Xinaiwad Tl Sade Y @

MODEL COMPONENT:  WING-W,..

= Concluded.

SENERAL DESCRIPTION: Configuration 140 A/B Orbiter Wing

NOTE: Identical to ¥orh-sxcent airsotl thickpegs, Dihedral angle 5o al

trailing edge of wing.
__MOUEL_OCALE: '
TEST N0,
DIMENS IONS ¢

TOTAL DATA .2
Area (ineo,) Ft
Planform
Span (Theo In,
Aspect Ratio
Rate of Taper
Taper Ratio
Dinedral Angle, degreﬂs
Incidence Angle, degrees
Aerodynamic Twist, degrees .
Sweep B3ack Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root iTheo
Tip, (Theo
MAC

' FUSo St&. of .25 MC
- W.P. of 25 MAC
B.LO Of .25 MAC \

EXPOSED DATA 2
rea (ineo) Ft ‘
Span, (Theo) In, BP108
Aspect Ratio '
Taper Ratio
Chords
Root BP108
Tip 1.00 %

0.015

8.?-0.0-
B'P'

MAC
Fus. Sta. of .25 MAC
W.P. Of .25 MAC
B.LI of .25MAC ’
Airfoi) Section (Rockwell Mod NASA)
XXXX<64

Root b =
T b.z
P 2 '
Data for (1) of (2) Sides

Leading Edge Cuff 2
Planform Area Ft

Leading Edge Intarsects Fys M, L. @ Sta
Leading Edge Intersects Wing @ Sta

28

T ST S X BT B VNI e REAE E TR SR 2 AR,

VL(O -000140B

OWG. NO.y120-000700

P TR TR PRI

P S

FULL=-SCALE MODEL SCALE
2620.00 6033
P‘
=L 2 D&
1,172 1,177
0,200 0,200
vl e 3800
0,500 0,500
+ 3,000 + 3,000
iS00 Ls.oa o
-hm—m m%—-
~bLfg.2h2g... —=10.338
~13z. 8486, —aQf8 .
4788007 Y-~ 2
1126721 17.051
221,00 —tta305
<87.33401. —eBl0
36,6816 ——hi Q20
—a288 e —a58
0,251 Q.2481
5706230 —29
o 131 N —alfe
354.,2376 5.3L4
ek.237 L7 G e
202,00 . a3
230.677868. S L+ L
0,113 0,113
U 19 - S TS V- S,
AL333 0200
806.0 7.575
% m

R
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" TABLE III . - Continued.

MODEL COMPOHENT: _ nImvey - Eo

GENERAL DLSCRIPTICH: configuration 140 A/B Orbiter Elevon
oTE: VL7D-000400 date for (1) of (2) sides.

Identical to Fgg oxeent

airfoil thickness

Yodel Scele = 0.015

Model Drawings No.

SS-A00148

VL70-005200

VL70-002140 8

DRAWING KUYBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord
Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord
At Outb'd equiv. chord
Sweep Back Angles, degrees
" Tailing Cdge
Hingeline

Arca Moment (Normal to hinge line)

29

FULL-SCALE

2235814
36830
_119.623

55.1922

S t———

0.20%6

0.400%

0.00

——————-

-10.056

- S ———— ——

0.00

851.1502

MODEL SCILE,

~9.0503
—De285

_L.7oh
0.828

. —————t Se @ &




TABLE III. - Continued.

MODEL COMPONENT: VERTICAL - Vo

GENERAL DESCRIPTION: Configuration 140 A/B Vertical Tail

Pemws Qimitzw b VE apieh padivs en T ouiper cerner end 1V louwr ecopnor

vhepo yertion] meets fuselroe,

"(""!".7 «

anla =

Q.018

DRAWING RUNJER:

VL7C-CCoidtin
YI170-CO0LLE

DIMENSIONS FULL-SCALE MODEL SCALE
TOTAL_DATA
Area (Theo) th 413.253 0.09298
Planform —— —
Span (Theo) In 3rh
Aspact Ratio RS
Rate of Taper 0.5
Taper Ratio 0,003

Sweep Back Angles, degrees e !
Leading Eage Lh, 00 hh, 00
Trailing Edage T ~h. G
0.25 Element Line 41,000

Chords:

Root (Theo) WP

Tip (Theo) WP

MAC

Fus, Sta. of .25 MAC
N‘ Po Of 025 MAC

B. L. of .25 MAC

Afrfoil Section

Leading Wedee Angle  Deg
Trailing Wwecce Angle Deg
Leading Edge Radius (iin) - IN.

QGQ.GﬁO
—‘,-."bf"—
100,000

](‘.'\.)-‘ RS
AL03. S
6"‘:‘ [Nale)

I

0,00
e

10,00

S ey ——

—tislC2

2 (0 9,532&3
Void Arca 137 _0.00296 .
Blanketed Area Q.00 0,00

WV

-
—
s B A S IS e T

ORI Lo At g




ORI S R S e R e e

g D i gl dabind i cil i R I B R s A P

TABLE III. - Continued. 3
MODEL COMPONENT: _ RUDDER - R5
GENERAL DESCRIPTION: Configuration 140 A/B Orbiter Rudder
j
! VL70-000095
Model Scale = 0Q5 _Model Dravine No. SS-£00148
. DRAWING NUMBER: VL70-000095
~ DIMENSIONS: . FULL-SCALE MODEL_SCALE
Span (equivalent) - IN. 201.0 3,015
Inb'd equivalent chord: 91,585 .3k
Outb'd equivalent chord __50.833 a6
Ratio movable surface chord/ |
total surface chord
At Inb'd equiv. chord ' 0.400 0.400
- At Outb'd equiv. chord | 0.400 0.400
Sweep Back Angles, degrees ' '
Leading Edge 3.8 ' 34.83
| Tailing Edge | . 26.25 26,25
, Hingeline 34.83 34,83
% Area Moment (Normal to hinge line)- FT3 _ 526.13 0.00178

Product of Area and Mean Choxd

31
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